

















































Growth and Yield of Substrate-Cultured Strawberry as Affected by  
Root Zone Volume and Fertigation Frequency
Yuichi Yoshida＊, Yasuhisa Hirose, Yukari Morimoto and Tanjuro Goto
(Course of Applied Plant Science)
　Effects of root-zone volume and fertigation frequency on 4 cultivars of substrate-grown strawberry 
(Fragaria × ananassa Duch., ‘Nyoho’, ‘Asukarubi’, ‘Akihime’ and ‘Tochiotome’) were investigated. 
Fertigation frequency had no significant effect on growth and yield of strawberry even in the minimum 
root-zone volume of 0.6 L/plant. Total yield, mean berry weight, and root dry weight at end of harvest 
decreased with decrease in volume, but no significant difference was observed in number of harvested 
berries and subsequent growth of runners and daughter plants. In the yield and root growth, there were 
large differences between peat bags (2.25 L/plant) and bowl-shaped containers (0.6-1.5 L/plant), and 
highly significant non-linear regressions between the two parameters and the root-zone volume. The 
differences may be caused by factors other than the volume, such as the shape of root-zone and edge of 
containers or drain property, and so on.
Key words : Fragaria × ananassa, root, runner, solar radiation, water absorption
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Fig. 1 Seasonal difference in daily solar radiation, fertigation 
frequency and supplied solution amount of each fertiga-
tion on sunny days between mid winter (24 December, 
1999) and early summer (10 May, 2000).
○：fertigation frequency was fixed at 4 times/day with 
varied solution amount (y：ﾊ/plant) based on cumula-
tive solar radiation (x：ﾂh/㎡), where y＝a (20＋
30･x), a＝0.7 on 24 Dec. and 2.0 on 10 May, ×：ferti-
gated every 500 Wh/㎡ of cumulative solar radiation with 
seasonally varied amount of solution, ◇：2 min (16.7 ﾊ
/plant) of fertigation was conducted with seasonally 
varied cumulative solar radiation. Daily amount of sup-
plied solution was almost equal among the treatments 
and fertigation parameters were adjusted weekly to keep 














































































Table 1 Total amount of supplied solution, drainage and the rate of drainage as affected by the fertigation method and medium 




Total drainage(Ｌ/plant, B) Rate of dranage (ｵ, B/A)
2.25Ｌ 1.5Ｌ 1.0Ｌ 0.6Ｌ Mean 2.25Ｌ 1.5Ｌ 1.0Ｌ 0.6Ｌ Mean
４times 13.86 2.54　 4.19 3.40 3.04 3.29 18.3 30.2 24.5 21.9 23.7
500Ｗ 13.52 1.90　 3.70 1.69 2.04 2.33 14.1 27.3 12.5 15.1 17.2
２min 12.10 1.89　 2.61 3.03 3.11 2.65 15.6 21.6 25.0 25.7 21.9
Mean ― 2.11　 3.49 2.70 2.73 ― 16.0 26.3 20.6 20.8 ―
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Table 3 Yield components of strawberry cultivars as affected by medium volume and the fertigation frequency (values of cumula-
tive solar radiation for triggering fertigation).
Treatment
Yield (g/plant) No. of fruits (/plant) Mean fruit weight (g)
Dec-Mar Apr-May Total Dec-Mar Apr-May Total Dec-Mar Apr-May Total
Medium volume (L/plant)
2.25 513.4 143.0 656.4 21.7 10.0 32.1 23.2 14.3 20.4
1.5 491.0 126.1 617.1 20.9  8.8 29.6 23.5 14.4 20.8
1.0 487.4 134.6 622.0 21.8  8.8 30.6 22.4 15.3 20.3
0.6 449.6 117.6 567.5 20.5  7.8 29.0 21.5 14.9 19.6
Cumulative solar radiation （Wh/㎡)
250 485.7 130.8 616.5 21.3  8.6 29.9 22.8 15.2 20.6
500 485.0 130.1 615.1 21.6  9.1 30.7 22.4 14.3 20.0
Cultivar
Asukarubi 437.9 122.7 560.6 20.3  8.0 28.3 21.6 15.5 19.8
Akihime 560.1 134.2 694.3 21.9  9.1 30.9 25.6 14.8 22.4
Tochiotome 458.0 134.4 592.3 22.2  9.5 31.8 20.7 13.9 18.6
Significance
Volume (Ｖ) ＊＊ ＊＊ ＊＊ NS ＊＊ ＊＊ ＊＊ ＊＊ ＊＊
Radiation (Ｌ) NS NS NS NS ＊ NS ＊ ＊＊ ＊＊
Cultivar (Ｃ) ＊ ＊ ＊＊ ＊ ＊＊ ＊＊ ＊＊ ＊＊ ＊＊
Ｖ×Ｌ NS ＊＊ NS NS NS NS ＊ ＊＊ ＊
Ｖ×Ｃ ＊ NS ＊＊ NS ＊＊ ＊ ＊＊ ＊＊ ＊＊
Ｌ×Ｃ NS NS NS NS NS NS NS NS NS
NS，＊，＊＊：non-significant, significant at 5ｵ and 1ｵ levels, respectively (3-way ANOVA)
Table 2 Yield components of ʻNyohoʼ strawberry as affected by the fertigation method and medium volume.
Treatment
Yield (g/plant) No. of fruits (/plant) Mean fruit weight (g)
Dec-Mar Apr-May Total Dec-Mar Apr-May Total Dec-Mar Apr-May Total
Medium volume (L/plant)
2.25 307.5 283.3 590.8 15.6 17.5 33.2 19.7 16.2 17.8
1.5 297.2 228.0 525.2 16.9 16.3 33.2 17.5 14.0 15.8
1.0 275.2 235.9 511.0 15.4 17.3 32.7 17.9 13.6 15.6
0.6 275.6 219.0 494.6 15.8 18.3 34.1 17.5 12.1 14.7
Fertigation method
４times 274.8 234.3 509.0 15.4 17.0 32.3 17.9 13.8 15.7
500Ｗ 304.4 246.1 550.5 16.8 18.0 34.7 18.2 13.9 16.0
２min 287.5 244.2 531.6 15.7 17.2 32.9 18.3 14.2 16.2
significance
Volume NS ＊＊ ＊＊ ＊ NS NS NS ＊ ＊
Method NS NS NS ＊ NS NS NS NS NS


































































2.25 134 5.5 28.5
1.5 114 6.3 26.5
1.0 116 6.0 26.5
0.6 105 5.8 25.0
Significance (P)y 0.11 0.47 0.09
zDaughter plants having more than 2 expanded leaves (3 
August).





y = 4.1687x－0.1069 
R2 = 0.9358

























Fig. 2 Relationship between medium volume and root growth 
(Experiment 1). Formula in the figure are linear and 
































R2＝0.468（P < 0.01)  
Fig. 3 Relationship between medium volume and relative fruit 












































































４) Lieten, P.：Nutrition of strawberries in hydroponics and 
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Fig. 4 Broken fruit stalk “Jiku-ore” of strawberry ʻAkihimeʼ on 
the edge of a container (the solid arrow).
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